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(54) PRODUCTION OF COMPOSITE MATERIAL OF ORGANIC POLYMER AND METAL OXIDE 

(57)Abstract: 

PURPOSE: To produce a composite material of an organic polymer and a metal oxide which is 
useful as a variety of molding materials, electric and electronic parts, machine parts, sport 
goods, film, fiber and the 7 like because the organic polymer is improved in its thermal and 
mechanical characteristics such as stiffness by easily and arbitrarily micro-dispersing superfine 
particles of a metal oxide in a solid organic polymer that does not swell with the metal alkoxide. 
CONSTITUTION: An organic polymer of less than 1wt.% of swelling coefficient at equilibrium in 
tetraethoxysilane at 25** C is swollen in a swelling solution such as an organic solvent or water, 
then the swollen organic polymer is impregnated with a solution containing a metal alkoxide. 
Then, the metal alkoxide is subjected to hydrolysis and condensation reaction to convert the 
alkoxide to the metal oxide whereby the objective composite material of an organic polymer and 
a metal oxide is obtained. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



17.05.2002 



3555243 
21.05.2004 



http://wwwl g.ipdl.ncipi.go jp/PAl /result/detail/main/wAAALZaqruDA40831 9362... 2005/1 2/1 5 



(i9)H*s»iip/i' <j p) <i2) ^ 1^ 1^ ^ ^ (A) inmnmwmm^ 

#^¥8-319362 



(43)&ieB ¥^8^(1996)12^3 8 



(BDlntCl.^ 




F I 




C 0 8 J 7/16 




CO 8 J 


7/16 


C0 8K 5/54 


KCD 


CO 8K 


5/54 KCD 


C0 8L 101/00 


LTB 


C0 8L 101/00 LTB 








*»* W««<D»14 OL (^10K> 


(21)ttiS## 


^B¥7- 128044 




000002886 
















jKsmLmmrf s t b35«58^ 






(72)3i!!H# 


















101 






(72)3BI»$ 










^mm^mim^^&mmmu- 1-4 








-901 






(72)%ea# 


/>!EF mi. 








=fmi^AmmM.-^ 2-14-9 






(74)f^A 


am 



(54) »!i»(i!>«|):] ^lim^&^SItt^&Ott^flHOSi&T&jic 



(57) imm 

tc. ^S»{fc!KSj<0?SiB«lE^;& 5 ^5' D t5J-fi5t-r S C i: ic J; 



(2) 



1tBfl¥8-3 19 3 6 2 



ag. Ji^u timer: ux^^ai. .i^UT'otru^'. .-j^ux 

tt^mmm i -so^^-rn*^ i oicia^owtiia^i-^ 

!«^^tyc ileitis i:-r«iS^^ i - sov^-rn*^— o 
mo 

FaoSD7j<^j-fi?sai-&j5;s^(£ji5-B:5 c t t 40 
t^mm^ 1 ~3 ov^-rn*^ 1 oicfe«owiiaiij-?i: 



0 .0 1 /im~o .2 nm^mr'h^ct.^^WLt.-r^m 
1 ~ 1 o(Dv^i*n*^ 1 oicie$go^a?a5^?^^s 

0 .2~5/iinT-355Ci:^!|tai:-r«fS^Jll~l 0 

m^m 1 3] 1 ~ 1 0 (Dv^-rn*^ i otiB® 

[000 1] 
[0 0 0 2] 

[0 0 0 3] sKg<o/jN2^«8iffl©?%fflv>/-cJt^. as 



(3) 



!|fgfl¥8-3 1 9 3 6 2 



CO 0 0 4] -ys. ^JS7;l/3*->F«:lia7k5^f8Sl^'& 

g js 2 ^^mmt^ t-t^. 1/ ^ t> s y ;b - y /bsjs^ 
mm Lrc^m-^^^t^mmimo:>m^it(o:fsmt^^-^ 

mm^^mc^mTf\^a^'>\i:^i^mc^-s^. in-s 

[0 00 5] ^Jx^J. cn^T'tc. d^Ux5=-U>^i;3 10 
— (J. Non-Cryst. Solids, 82# , 210H, 1986 
¥) ^ 'i<U•r^7^^^Vs^+•9■^'K (PolyiDer. 30#, 

2001H 1989^) , If-;!/^;!/^—;!/ (J. Appl. P 
olym. Sci.. 39#, 37lH 1990^) , U 31— f-yl/'ir h 
> O. Appl. Polym. Scl., 40# , 1177H. 1990^) . 
4^ U ili^VU-h (Po lymer . 33# . 1486H . 1 

992¥) 

[0 0 0 6] , 5j?y (p-^x^Luvif-i^i/) tamw 

(Polymer, 32#. 605M . 199l¥) . sJ^U-T^K (Poly 
mer J.. 24# . 107H 1992^) . if-^) X^-^^mm m 20 

M¥6- 1 3 6 3 2 1 . 'rvymm mm^s 

-33 1 3 5 3^4^ffi) l|*<ga^:?nTV''So 

[0 0 0 7] L*^L, cnp>o?aa{iv>-rn^.w*ijS» 

[0 0 0 8] — y^fi^iVrTA (Polym. Pre.. Jp 30 
n., 43#, 3151H 1994^) -^^U i^P«^;l/->n:^^1}-> 
X^XhT— (Makromol. Chem.. 185#, 2609H 1984 
Makromol. Chem.. 187# . 286 iH 1986^> Polyme 
r. 26#. 2069H 1985¥*if) ^if©rfA3^1SflitC*5V^ 

[0 0 0 9] L*^L%3b<^> C<D55r}*«-rh7Xh:^^'> 
'>5i'lc?*LTK}M140At^:JA-^x5Xhv-;&m 4o 

[0 0 10] 

[f6BJA^ft?aLj: 3 i:-ri.ii®] i -5 i: 



[001 1 ] 

[0 0 12] *fgB.«t±, ^m^^^mmc^ibmmtiti 
rz->o^m<ommy^'^-^m^^m-r^ Cilia <. $ 

[0 0 13] *fgB.§fi. 2 5°C£DT-hvxh:^^>' 

[0 0 14] *few<o^ji??}£i±. mcmi'^^mmm^ 
mm. if^^)-fn\ivy^ XT. ^xy^s^ltflg 

[0 0 15] Mic-^mnit. mmfE-^rzmm^^^^-^ 
[0 0 16] Mic*iSgwosajg:^rffi«, mm.^\z^ m 



(4) 



1tM¥8-3 1 9 3 6 2 



CO 0 1 7] Ht;:, *^HI{±, 2 s^Oxh^ich^^^i/ 

[0 0 1 83 *fg^<o®ag:?^j£{i, t#p.ns**iiS^^^ 
cDfegTb^o .0 1 /im~o .2 limmmr-^^mm^'^^ 

[0 0 19] MfC3|s:%H^{i. 3js:^H^<7)S3g75-atcJ:'3t# 

[0 0 2 0] tiTfc, *fgH^^I¥ffltcs5i0H-r^o *!^0^ 
[00 2 1] mti^mcit. i-'^u>-6ii^<O^^0T^ 

[0 0 2 2] ^fg^BtcfcltS^ST^l/a^^i/HSi: LT 

— is^, R4.n M (OR) „ mi.tmmm^. Ri,im » 



6 

!fe*^fflV^P.n5o ^©ffi. ^J-?a2 000—10000 
Sn, Zr, Al, Br, Tl, In, Mg, Bafti! 

So 

Co 0 2 3] ^BZ/l/a^^i/ KScOffifflafi, -(Sffl-rs 

0 ofifigpicj^LT, asi?6^icfi?.ns^s^ri:!i%A^ 

0 .5 — 5 0fiftg|5O3i5HT'fflV>P.tl-5O*^iif*LV>o 

[0 0 2 4] :^mmicm^^^mwmmt Lxit. tumm 

T'l^fflfStl^, #RZ;l/n4^-> HSiit^SlKil 
[0 0 2 5] *fc, ^ST;l/:34^i/K^o#jS«*tiiip 

^UKa^^i/ (THF) ^ftifOx— r;l/2^, 
[0 0 2 6] i'^^^l/^N^bAr 5 K (DMF) , 
;l/7-lrhr5K (DMA) , n-^^}V\£aVV> (N 
MP) *if(0T5K?fe, B^SSX^;l/-^B^^;?{^;l/;&H(D 
xx-r;bm, 7'-trhV-^2-:/^f/> (MEK) *ff(D 
yh>l^> ^^y-7K xijy— 7K 2-yn/V— 

'\4^■9■>^i^^O/^t' Kp*— 401^, h^l/X^-, 4^'>b 

[0 0 2 7] mmitmm. ^'^a5^;^i», s^i^aD;^^? 
>'->f>s;^^nox;j»>%ifO/Npy>3^, i^^^;i/4?y'> 

Ux^;UT5>, >'x^;l/ZS>, tTU >^;y*if(07 5 
•ecOM, ->*p«^;UX;l/7*4^'>K (DM SO) , 
T-th-hO/W -mitm^. ;<^;I/X^yH2;l/y;I/y 

[0 0 2 8] 2. 4-^Zfi$ti^:ir>^E(0z^^h>Jk. 
T-fe M?g?;><^;l/-^T-fe hS^Kx^yl/^ifo-y hxxx 



(5) 



i|#M¥8-3 19 3 6 2 



[0 0 2 9] Src*^B§Cfett5SEtt««f:UTtt. :P 

[0 0 3 0] *f8B^tt. ^toi@ii^n/£ffiijs:7-,'^-;& io 

[003 1] ^fgH^T'fi. max^t LTW^iiS^i-? 

s^-a-Rjs^ -Its cti^^-D x^m^im t-r^ctic 

X'^^o 

[0 0 3 2] CCX\ mmmt^mT/Vzi:3F-iyV:m^^ 

ts^mm.^-m\cLx. m^t^m^mmcnv c ti> 
^mx'h^o UL. c<o^mx'immmcm^ti^m^ 

[0 0 3 3] */c. :$im^icmf^^mi&tl,i.^mT)U 

i>L<iim&mAm=^tsciii>^mx'&^o mmmi: 

[0 0 3 4] *1^fS»?Eli*©P?@!^f±. 

i^^mi^^mm-^-ii^yifUc^-oxm^c tti^-njmx'$> 
5o *^c, i^}isi}Kft>tc^«>7i<, Rxfy^Lima^^mat 

[0 0 3 5] #iixg(±^jE5r;i/3^>' i^m^mmjs^ 



[0 0 3 6] -li. f::#a2n 
^^S^-Br/c^omSttSXetLT. a^WSSi^^^H 

m.m\.tc*). ^y^^it7immMmm.Txunt^rsi^yjm 
[0 0 3 7] immpp^^mmmu. savxtiwi*^^ 

[0 0 3 8] *^Bsts*v>Ttt, mmts^^i-mw'pic^ 
mmimm'f-t^s.i^mci^n^Lrzm^wom. mm 

V!stm^it^tix\^^ti\.^mwi^^tsmm(Dm^^^^m^ 

[0 0 3 9] m^ii. mmns^^mmc^imiimtifjt 

■t^m^^iX'^m-^titcmi^X'^m.mi'f^mT-^-^^y; 

n:^^v/FS*^^^lS^3-?F*3fCt£lSlC^Mt-SfJ{C|pl^|ft 
^r't'ihL. ^)lT;I/3^i^F«*@Sft-rs:^rj£*^lc 

[0 0 4 0] Mtc^^qatcS^VTtt. ^MT^Un^^v-F 

ymmicmm-s^x^mmitmcmmit-r^i^^. mm 

[0 0 4 1] cntcJ;oTiKSos:&5^S^fb!fei:* 

mm^=f-t<om-^m'^mmx't^(3ii)\ mc. mv^v 

mmfj:^a:>mBM\tmm^m\^^rcm'^icis\.^xmmx^^ 
ti\ ^mmitm(om^^umt^ctx\ m-^itstirz 
gp^A'T^H^ t b < i,m^mmx\ m-^it-^nxi^^i^^ 

[0 0 4 2] *MB^lCt5l/^T«7'=y7'^l/n^'>'>-7 



(6) 



^m^8-3 19 3 6 2 



[0 0 4 3] 

[0 0 4 4] (*fififi?!Il) W^O .5mni£D7-r;l'i»« 

1 0 2 2 B) ^^^y-;i/t^@7j< (4 : K mm 

It) t-^a^mmm'pimmLr. ^?st'3hii9SJibl io 

fco 1 6lt«%cDajliiio*^me.nfc„ Mt;:. y^^/- 

mMftfigmais i^mum (2:1. sait) o# 
*+^^fc#}i«-e-fco ««iiiD{± 2 3 mm% ta-orco 

[0 0 4 5] :^^/^T^ o .6^;!// l OT^^^^T*© 
TKmSHMT (2 3^) tCl Bia«}$L/c:m, 8 0 

[0 0 4 6] mytxmicXf)^ S i 0#l£*^58M^n 
fco it^*^*8 0 0"CT2^HjK)«LfcfcC5, *<I8 . 

(EPMA) T'Bfffi©J¥*:^lRlcD S i^^^ttlL 
fc i: c 5 -> U ^Jb^i&S^i'tSt L T(,^5 O^^Wo fc, 

(SEM) {c«k»?ffi^#:Wffi<0'>y*S?« 
MiiJLfci:C5. &S(±2 0-8 0 nmT-feofCo 

[0 0 4 7] Sfc, ibWiPi^ttiiJ^tcJ;?). 3 0°ci:i 
oot:t?<D-\'>'y^*aij^Lfci:«i5, ■?-n-Pn4oo 

OMP a fc 1 0 0 OMP a-e^ofco — :^-l'a>'- 30 
6 #«:£0^^, ■V>i'"45«i^n^n 3000MPai:7 

0 0 M p a Tfeo fco m^xmit y ^ff^'^^^^tia 
©3030 iu^. EPMA i,tmmmim^^^^±m(o e 

PM-8 1 0^. S EM«4ailSffm»^^*tSa©S- 
8 0 0ffi*ffll,>fc„ 

[0 0 4 8] E PMAM^tiai:'] 1 5kV-50nAi: 

L. Si<0Kai^7. 1 2 4 Ar-I^WLfco SEMO-*^- 

>y;i/a?S»^*«t'ic 1 0»HaiS^-a:fcf^{cfiS^»f Lfc 

sfc. mff3^^mmt^^^-m^T.mm^m±m<D 4o 

DMA-2 0 O^ffllz-'T, 2lC/'^i-T'#iaLT 1 H zT* 

[0 0 4 9] (.itmm 1 ) ^SSCT 1 T'^SfflLfc^f n> 
-6^2 5°COTMOSR?>*xh^aih^->v'5'>' (J-^t 

?8ttc 7 Blffl^jllS-lJrfco 0 . 1 ttfi%J^iT 

■ar/c:^. ^igT*2 4^K, Mtil. SO^C, S^cf3T'2 4 

f^mmm^n o rco 8 o o ic-e 2 l fc a\ m 

«i:fe^i[?>'y*{4±<55:<. ■f-i'n>-6i:'>yAO so 



10 

[0050] mmm 2 ) ussp 1 ^m^'^rcm-^ 0 . 5 

mm<D7 -f Al.i^cD-)--f 7 — ;l/ 1 T M O 

S (1 : K Sfiirb) 0^a?gft'tc^i&T*6 B^a«S 

■a:, 5/y3>y;i/3+->K*#»«-i*/-co mmmMti 

oBaroT'feo/io 'j^v^T% 0 .6*;b/ 1 (DT^e— 
ZTkOTK^MHEIMT (2 St) 1 amU^Lfz^. 
8 0r> KSf1?2 4^PJf^«aa*tTV\ ■^-'r'0>'-6 

-> y A ®a^{*^f#/-co ^t^^*:<Dnll^4:^^' n e 

[00 5 1] m^xmc^K>. S i £Di(?:SE*^fii^5n 

3 Ma%o-> y fi^nmii^'^-Drzo e p m a t-wm©)? 

*?^|p]<DS i ^«imLfci:c5'>y**<i^»5J-fiiiLTw> 

[00 5 2] (ItiJCitJ 2 ) mmm l r-S V^/c■:^'^' □ >- 
60 1 g;&2 0 g£Din-i/Uv'-/HC?g^$-ti-fc?§jg 

0 . 1 4 gcoMI37j<i:0 .3 gfiOTMO S^MtCj^T 
Lfcc 6 0'CT7^raSJS^-»i-fc^. :tf^X«J8±fi:^ 
LT. 8 0 rr- 2 4 ^H^KS^jS. i^V^T' 2 0 0 tT' 

[0 0 5 3] — ^^UHi5cDjg^;S:y^y-;bttilciti5 

$-&fcf#/-cit«s!Ki^ 8 0 "CT- 2 ^rai^sie^. 2 O O -c 
•p 1 ^^K^fiiLT*^?. 2 6 Q°c-T*m&-:r\^7.m&^ 

[0 0 5 4] (SgfiSflRl 3 ) i/— ht^cor ^J' y yHtflg (= 

gu-ra^ttiC^ttS. Tify^-Thooi) 

^®7k (5 : 1 : 2. SStb) OKiS 
?StC^ST'2BKiS)tLfco ^1 8S«%0««tiSP*^ 

feofco '>:v'>T?, r-feh>. tmos (1 

0:1:6. aatt) o#gjK{c2 BP^jtiSSHars/y a 

[0 0 5 5] 7^'y;l/1Sai{4d"Atti:*0, 6 2fiS% 
<0B«tiinAtfe-5fc:, MfC, 0 .5*;U/1 <DT>t::i 
T7i<©gSfP7j<^m#H^Tti: 1 ail«»Lfcm, 8 0*0 
T-2 4^Hf^i!!iSLT, y 7b«flii: ->y * i:£D«^ 

8 fco 

[0 0 5 6] ^^X^ti:J;oT. S 1 (O^tEtm^^n 
fc, «^»^8 0 0"lCT2^ffl^figLfci:c:5, i^7. 
8 mM%<Di^ y fco EPMA T'irSoDJP 

*73(pl^OS i ^^WL/ci:c:5. v-y^A^i^K^titLT 
VN^cOA^fiJo/co S EM^^V^Ti/y A«4?^M«lJLfc 
f:il5, '>y*<OiK@t±5 0~ 1 0 0 nm-pfeofco 
iS6. ^SJl^{±B2lESfeIII«^^«:ii<0SatfN D H 
-3 0 OlJ^ffll/^TaU^L/io 

[00 5 7] iimm 3 ) iii6fi0ij 3 -efflv^fcT 1^ y 

)!i*25*COTEOS miK 7 B M^Sa^-erfco I^Wfi 



(7) 



1#M¥8-3 1 9 3 6 2 



11 

0 'CT 2 4 B^P^^iaa^ff o/Co 8 0 0 ^CT^ 2 B^P^^fig 
Too 5 8] (llfS^j4) ^SSfi?fJ3T'ffll/^rci/-httO 

it) o-g-SfStci oap^asu 

(ommmnutm^nrzo :^^v>t% o .a s^r;^/ 1 cor 10 

8 0rT*2 4^Kf^j5[iaLT. T ^ U ;WSfli ^ U :?tJ i: 

9 6 %T*feo/Co 

[0 0 5 9] MJtXlStCcfcoT. S i ^D#^EA^HI^.^tl 

ffl«%co>^U;t;^#il*^feo:rco E PM A-eiKSaO/P^ 

"t"© 20 

[0 0 6 0] (^SSfl^aS) IISS151j3TfflV^/c>^-htt(D 
T^y;Wfl§«:p<^5?/-7l/i:TMO S (1:1.2* 

[0 0 6 1] E PMAT»fScOiP^:??[p]«OS i 3o 

iaiLfc^C^. >^U;^Ol5[Sti 1 0 0 — 5 0 0 nmT*fe 
ofco ^/c. IS-g-f^^S 0 0"CT2^F^j^fiEb/c^C 
5. *?J2 .4M«%0>'U:^^#«*^fe'3/co 

[0 0 6 2] (^fiswi 6 ^xsmmm i ) 5 \zt3\^^ 

/ 1 (Dr>'^-T7j< (*S6fl?ij6) 0 .9^:71// I or 
5. llfiSCT7ti^ft:*^S0^T'feofc:6V ^fiSWe T't±^ 
8 5 %. ^SSfi^iJ 7 9 6 %T*feo fco 

[0 0 6 3] ^PU^xmm<om^:f5^(os x^i^mh 



12 

6Tti5 0 — 3 0 0 nm. ilS6i5!l 7 T(± 2 0—1 0 0 n 

4 .7M«%cOi/U;^^#«;6^feofco 

[0 06 4] (mmms) mmm4ic^\,^r. tmos 
0>stttc®nT:jo^. w<mmmmm9 7%x&'Drco 

[0 0 6 5] EPUAXm^(Dm^yj\^(OS i^it^mi. 
fctC^b. ^ffi;b^e>*>3 3 0 0 ^m'^X{tiyV:^m^i,£i^ 

nrmmx^WLi^fcmT^o. ^n<fcorta5 ($540^1 

[0 0 6 6] mmm9) iy-hv^o^r^v^vrnm^:?^ 

^y-)ltTUOS (1 : K fiffilrt) O-g-^JStC 3 0 

fco $55 o«g%(oa«iiin*^Sofco o.o 
4 1 (OiSKTkSJS^tc 5 ^HS«^-ti:/cm. 8 0 

XT'2 4BfP^f^®SLT. T^VJUmmtiyV:^t(Dm 

[0 0 6 7] EPUAXm^<Dm^y5\^(DS \ ^tkmL 

EMtc<fcti»fSO>'U;«7S?^llS!lLfci:il^. ->V:^ 
(Om,mi2 0 0—1 00 0 nmTfeofCo S^^^*^ 8 0 

oxx2mm^j&i.rctc^^ m7 .5mm%<o->vti 

[006 8] 10) 0.5 mm/p04^ U tf 

u-^ (y—yix^ MH-8) y^)VL.^^^y—jvt 
mm7H (2 : K mmtt) f}^ibrj:^mmmic8 ox:v3 
msmm^^fzo 4mm%<ommmmm^nrco 

:^o>T% TMO S (i : K SStt) o# 

?l?^lc^aT-*5 5^Hrl«^-ti:fd^. 2 5X:. 3 5%tD 

mM^xsmm^n. 8 0TT5B#ra. i sor 

[0 0 6 9] m^xmifC^o s i (D^tEif^mm-^nrco 
m^ii^^soo''cx2mstrt^Lrztc^^ m2.4m 

[0 0 7 0] (lt«^Wl4) USSCTl OTffll/^fol^UT'n 

\£iyy^TEosigmiz7Bmmm^'^rzt\ mm&it 
^icsmmmmtE^fz^. mi^^T2 4mmnm. m 



13 

[00 7 1] (Mmm 1 1 ) mmm i oiz^x^^x. suja 

SX@T^^y-;l/i:^®7j< (2 : K Sm) 
?S^ffli^^f\;t3 0tc. ;^^y-;l/i:7>^-T7j< (0. 
7 4^;l//l) (2 : K salt) 8 

0rT3Btrarl«^-y:/co *5 2 5aa%coa«iiiPTS 

CO 0 7 2] ^^Xj^tCjioT. S i 0??ffi3b^ffi^^n 
tco 1t^{*^8 0 OTT2^H^fi5cLfc^c:5. . 

[0 0 7 3] tt^ttSiJ^^fToZ-cilC^. ?P14^fi2 5 
*tT*3.6GPa. 1 0 0*CT8 6 3MP aTfc*9. ^ 
rS^{lt5fiT'ffiS(l^n§ tan <5 O t!— ^JSftti 5 9 ^tPfe 

2 . 1 G P a . 10 0 r T ti 4 2 5 M P a . tan 5 tf — 
[0 0 7 4] ?l5iMS^^m^l^«lS;'ji:^14^^ffly^b 

rco K{^JS*«8 .3KgW. 3Ptt^t±2 0 2Kg/mm2T* 
feofco ^fe. 2HUyDtfl/:/#«w(Dl^t^j£;bti6 .7K 
gW. 4 7KgWTfeo/Co ^/c. 

f}\t^ 6 0 — 8 0 K gTfeo/-Co 55:^3, .-KuyotfU^ 

[0 0 7 5] r^ifs. ^\mmt.mmmm\t. mwmv^ 

^lOmm. igSmiTiv IP^ 0 . 5 mm ^ LT. 5mm 

y'^<Dmm.x*m^\^rc^ mm^umt^x 0mmO2te 

Oiag^)t;^ffl^LT. 2 OmmtC3:.i^4^i/<^gi;&{tttT 

/-Co mmm. 3 0K^}gT3»BLfcm. 8or-e5^ra 

[0 0 7 6] (Mmm\2) 0 .5mm^D^^<Uig^t:lf- 
;^ (H^«Hi1*^^?±SJ 3 0 0 1) <0i/- h ^T-t h 

>i:MS7j< (2 : K a«Jt) <Dmmmi^3 0''cx\B 

T% TMOS^T-lrh> (1 : 1. a«tt:) o^gffitc 

6BfRs (3 ox:) mm^'^rz^. 2ox:> 3 5%*Dg}a 

Pf'T 5 nfj^Un LMt- 8 0 •'CT 2 4 ^P^I^iaS^tTl/^sJ^ 
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